Glasgow.
(Continued from page 1110 of Vol. xxiii.)
In last number I pointed out where, in constructing a house, the water-closet ought to be placed with a view to its perfect ventilation, and shall now consider the various ways by which the sewage is at present conveyed through our houses, till it enters the main drain?a matter which has not received the attention it deserves from architects and builders, or, indeed, the public at large. Sufficient vigilance does not seem to be exercised over the parties entrusted with the laying of these internal fittings of houses, and as a result their imperfections are a continual source of annoyance and nuisance, not unfrequently the'origin of disease and death. Let us shortly state some rules which ought to be observed :?First, the main soil-pipe should be of iron, well covered with protecting composition?iron, as I demonstrated in my last article, being preferable to lead, on account of the liability of the latter to decay. This main soil-pipe, instead of being hidden in a corner as is generally the case, should be so placed that at all times it could be inspected without trouble. It should pass up in its full diameter quite to the roof, and if it is not also the rain 1878.] DR ANDREW FERGUS OX THE SEWAGE QUESTION. 43 water-pipe, it should project beyond it. At the top it may be fitted up with a cowl and Archimedian screw, to cause if possible an up-current of air.
It should be carefully placed, and well supported, so that it may not be liable to subside and so injure some of its connexions. Wherever there is a connexion, great care should be taken to have it firm and well made, and when at all possible the junction should be exposed to view. All traps connected with baths, water-closets, sinks, or fixed basins should be ventilated to the open air, and 110 pipe from any bath, sink, or fixed basin should ever pass into the trap of the water-closet, as the heated water promotes decomposition. Moreover, the overflowpipe from the cistern should not open into the soil-pipe, as foul air may pass up and impregnate the water; it should rather be carried to the outside of the house, and thus secure a double advantage by keeping the water free from any possibility of evil from sewer gas, as well as by showing at once when the ball-cock of the cistern was not in action.
That portion of the sewer or soil-pipe which leads from the main descending soil-pipe, and is frequently laid underground in the basement story, is another thing which has by no means received the attention which its consideration requires. We generally find it covered over with asphalte or some other impervious material, and from this two evils arise :?ls?, We cannot inspect it easily so as to be satisfied that it has been well constructed ; and, 2d, If any nuisance does arise from defect in the pipe, we are unable to detect the exact spot. The offensive smell, not finding external egress at the faulty point, travels underground, sometimes for long distances before it can escape. The requisites for safety in this department are?1st, That these pipes be laid in firm earth, so that they cannot at any time subside; 2d, That the fall be sufficient to prevent any lodgement. When one pipe opens into another it should be from smaller to larger, and the opening should be obliquely in the direction of the flow of the current into the sewer; 3d, It would be an additional security to lay all pipes in the basement floor in a built tunnel with movable covers at intervals so as to admit of free inspection; 4th, That all jointings be most carefully made; 5th, That when pipes are passed through walls, they should be prevented from all possibility of pressure by the subsidence of said walls, and this can best be done by building an arch where the pipes pass through, and leaving a space between the archway and the pipe; 6th, A complete plan of all the drains and their connexions should be prepared and given with the title-deeds of every house.
Having now by this main-pipe got sewage out of the house, let us devote some space to the consideration of trapping, it being universal to interpose a trap or cesspool between the house drains and the sewers. It has always been supposed that by means of these, sewer gases were excluded from our houses, and that they Dll ANDREW FERGUS ON TIIE SEWAGE QUESTION.
[JULY were therefore a great sanitary benefit. No water-trap, liowever, can do this, as I have already clearly proved by the experiments related in my last article, that gases pass through water, and, indeed, traps were originally designed?not to keep ont gas, for in these days sewer gas was not thought of?but to keep out vermin. As in other departments of this question, the matter to be dealt with was little studied and still less understood, many people to this day supposing that when they flush the water-closet all the fecal matter is swept away from the premises into the main drain. Such, however, is not the case; in all cesspools, all tongue traps, all siphon traps there is a lodgement of feces?often in an active state of decomposition?on the house side of the trap. I have made special investigation 011 this subject, and have never yet examined any trap in which I have not found a lodgement of fceces on the house side. The fact that feces are not heavier than water has not been noticed, or it would at once have been seen that water could not remove them, and that in cesspools and deep traps of all kinds they can only pass away when disintegrated, and partially or wholly decomposed. Two points of considerable importance may be noticed here?1st, Some of the mere mechanical evils of our present system; and, 2d, The probable effects resulting from the use of disinfectants. In considering the first point, I do not intend to dwell on the injurious result to health caused by ignorance, carelessness, and bad workmanship, but merely wish to point out some defects very commonly met with even in houses of the highest class. 1st, The main descending soil-pipe is often so badly secured that it is liable to sink and break the connexions. 2d, The joints and joinings are often badly made, allowing, in some cases, fluid to escape, but more frequently merely the impure air, which is more dangerous, being much less likely to be discovered. Fluid leakage soon attracts attention, but an escape of gas may go on for a long time and baffle the inspection of skilled workmen.
By way of discovering whether the pipe is perfectly air-tight, it has been proposed to pass a column of smoke through it by burning moist hay, or some other material causing dense smoke, at the bottom of the pipe. If there is no escape of smoke, it may be considered secure, od, The wralls of houses are sometimes tunnelled so as to form part of the soil-pipe.1 4th, Glazed earthenware pipes are often so badly made, and of such bad material, that they very readily give way. Even when made of the best material, they are frequently broken from being laid on soft and irregularly yielding earth, for when any superincumbent pressure occurs, they give way. When a pipe passes under a wall, 1 In a house worth upwards of ?5000, by an original faulty arrangement, tlie soil-pipe had to pass through the wall of the dining-room. To scamp the work, the soil-pipe came down to the place where it had to pass through, and was fastened there. The wall was then tunnelled, and a pipe connected to the other side of the tunnel, thus making the porous wall part of the soil-pipe. it should, as I have already pointed out, be protected by an arch being built over it. 5th, The joinings of glazed pipes are frequently very imperfectly made. Some years ago, in a house supplied " with all modern improvements," I perceived the smell of sewer gas, and advised the occupants to have this attended to, and remedied. There were only two children in the family, and some time afterwards I was called to see them both, and found them very ill?in fact, poisoned by sewer gas. I ordered their immediate removal, which was accomplished in an hour or two, and which was followed by complete and rapid recovery. On examining the pipes it was found that they had been joined merely with clay, which had been removed by water or rats, and as the drains entered an old watercourse, there was a free discharge of sewer gas into the house. Another fault in an opposite direction is to use a large quantity of cement carelessly, so as to cause a deposit in the inside of the pipe. I have in my possession a joining where two-thirds of the whole internal diameter is filled up with a mass of mortar. This could be prevented, or, at least,, mitigated, by drawing a plug the full diameter of the drain through each joining as soon as it was made, so that all superfluous mortar might be removed. So far as I can remember, I have never yet inspected a house where I found the soil-pipes and drains in a satisfactory condition. Before entering on the subject of disinfectants, I must recall the attention of my readers to the fact already mentioned (p. 1107, vol. xxiii.), that there is always a mass of matter left on the house side of every trap; and every bend of a water-closet trunk or pipe, and that to have complete disinfection there must be as much of the disinfectant used as will disinfect not merely the suspected matter, but also all the organic matter already in the trap, and that may from time to time be added thereto. The use of the numberless disinfectants so freely advertised often proves " a mockery, a delusion, and a snare." Those who use them think themselves protected, while in reality not one tithe, not one hundredth part, of the organic matter is rendered antiseptic, or so .thoroughly oxidized as to become innocuous.
The terms disinfectant, deodorizer, and antiseptic are very much jumbled in the minds of many people. An organic substance may be rendered both inodorous and antiseptic without being of necessity disinfected; and it may, on the removal of the antiseptic influence, resume all its organic properties, quoad putrefaction, and by inference, infectiousness. A very familiar instance of this on a large scale may be given. There is now a great trade in fresh animal food from America. On the voyage it is kept cool either by ice or some other process, and there is no decomposition, cold being a powerful antiseptic. As soon, however, as the cold ceases?either by the voyage ending, or, as has happened, by the supply of ice running short?the meat resumes its old state, and decays sooner or later, according to the temperature. I cannot do better than quote some of the inferences bearing 011 this subject which Dr Baxter draws from a number of careful experiments which he made " 1. Evidence has been adduced to show that carbolic acid, sulphur dioxide, potassic permanganate, and chlorine are all of them endowed with true disinfectant properties, though in very various degrees. " 2. It is essential to bear in mind that antiseptic is not synonymous with disinfectant power; though, as regards the four agents enumerated above, the one is, in a certain limited sense, commensurate with the other. " 0. The effectual disinfectant operation of chlorine and potassic permanganate appears to depend far more on the nature of the medium through which the particles of infected matter are distributed than on the specific character of the particles themselves. " 4. "When either of these agents is used to disinfect a virulent liquid containing much organic matter, or any compounds capable of uniting with chlorine, or of decomposing the permanganate, there is ho security for the effectual fulfilment of disinfection short of the presence of free chlorine or undecomposed permanganate in the liquid after all chemical action has had time to subside. " 5. A virulent liquid cannot be regarded as certainly and completely disinfected by sulphur dioxide unless it has been rendered permanently. and strongly acid. The greater solubility of this agent renders it preferable, cccteris paribus, to chlorine and carbolic acid for the disinfection of liquid media. " 6. No virulent liquid can be considered disinfected by carbolic acid unless it contains at least two per cent, by weight of the pure acid. " 7. When disinfectants are mixed with a liquid, it is important to be sure that they are thoroughly incorporated with it; that no solid matters capable of shielding contagium from immediate contact with its destroyer be overlooked. " 10. When the thorough disinfection of a mass of solid or liquid matter, through which a contagium is disseminated, is impracticable, we should guard against giving a false security by the inadequate employment of artificial means. It is probable that all contagia disappear sooner or later under the influence of air and moisture, and that the absence of these influences may act as a preservative. When, therefore, we cannot advantageously or effectually supersede the natural process of decay, we must be sure that we do not hamper it by the injudicious use of antiseptics. 
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" As tliis conclusion, which is founded on a great number of very interesting experiments, seemed a safe basis for testing further, in an easy and very practical manner, the disinfecting power of the permanganate, I resolved to try, in the form of Condy's fluid, its strength with enteric excreta, this fluid being the state in which the permanganate is almost exclusively used by the public. The experiment was conducted as follows :?To a newly-passed characteristic ochry-looking enteric stool, quantity unknown, a portion of a known quantity of Condy's fluid was added. The mixture was then stirred and set aside for a short time, and when the pink colour had changed to a brown, more of the fluid was added and the process repeated, till the pink colour was found permanent after the lapse of twelve hours. In other words, chemical action in the mixture had subsided, as indicated by the presence of the undecomposed pinkish permanganate liquid. The mixture was now measured, and the quantity of Condy's fluid used being known, this was subtracted from the whole, thus showing the amount of fecal matter acted on.
To find the exact relation between the quantity of Condy's fluid deoxidised and the amount of enteric feces disinfected was now a simple matter of calculation. " Avoiding fractions, it amounted to this (and I confess the result astonished me), one ounce of the enteric feces had deoxidised not less than ten ounces of Condy's fluid; in other words, there is no security that enteric fecal matter is effectually disinfected by Condy's fluid, except the bulk of the fluid used is ten times as great as the bulk of the enteric feces to be disinfected.
[JULY One point lias not yet been clearly demonstrated, and yet a very few experiments might do so, viz., suppose you have rendered a virulent liquid antiseptic and sterile by chlorine, sulphurous, or carbolic acid, but have not added enough to deoxidise it, what will happen ? We know that all these are volatile; what effect will result from exposure to the air ? Is it possible that after a time putrefaction may take place ? If so, and if we incline to the germ theory of disease, then we have no security that we have destroyed the germs of disease. We may merely have preserved them, to break out with all virulence at a future time. I think it is quite possible to add an antiseptic to a virulent liquid until all trace of living organism is destroyed, and yet I do not think we can be sure that we have destroyed the germs of these lowest order of beings. No doubt, all the living have perished, but we know too little of their germs to assume that these have been destroyed, i.e., rendered incapable of development when they meet with their appropriate nidus.
(To be continued.)
